Tetroncium magellanicum (Juncaginaceae) was described by Willdenow in 1808, based on material collected by Commerson at the Strait of Magellan during Bougainville's voyage around the world. Type material of this species was traced and a lectotype for the name is designated. A description of the species and notes on its ecology and conservation status are provided. For the first time, a detailed map showing the known distribution area of T. magel lanicum is presented.
Introduction
The monotypic genus Tetroncium Willd. belongs to the small monocot family Juncaginaceae (Alismatales) and is sister to the other two genera of the family, Cycno geton R. Br. and Triglochin L. (von Mering & Kadereit 2010) . Tetroncium magellanicum Willd. is the only dioecious species in the family (Fig. 1B, 6 ). It is a perennial herb growing mainly in the peatlands of southern South America and some neighbouring islands (Fig. 1A, 4 , 5).
Tetroncium magellanicum was described by Carl Ludwig Willdenow in 1808. In the protologue, Willdenow stated that the new genus and species are based on material collected by Commerson at the Strait of Magellan (Willdenow 1808) . Philibert Commerson (sometimes spelled Commerçon) was a French naturalist who accompanied Louis Antoine de Bougainville during his voyage around the world from 1766 to 1769 (Bougainville 1772) . The botanical collections of this voyage reached Paris in 1774, and duplicates were subsequently distributed to several botanists and botanical institutions in Europe (Stafleu & Cowan 1976 -1988 .
Tetroncium magellanicum was mentioned in several publications on the early botanical exploration of southern South America (e.g. Hooker 1847; Gay 1849; Alboff 1896; Reiche 1907) and also in later works covering the flora of the region (e.g. Correa 1969; Moore 1968 Moore , 1983 Marticorena & Quezada 1985; Zuloaga & al. 2008) . Franz Buchenau, who contributed significantly to our knowledge of Juncaginaceae, also added to our knowledge of Tetroncium (e.g. Buchenau 1868 Buchenau , 1882 Buchenau , 1903 . However, the species has never been studied in full detail and Tomlinson (1982) correctly stated that little is known about it. For example, embryological and karyological data are lacking, and details of flower and fruit development as well as the mode of fruit dispersal are only incompletely known.
In the course of taxonomic studies in Juncaginaceae I noted that the name Tetroncium magellanicum has not been typified. Apart from typifying the species, I will also provide a description, information on its ecology, an assessment of its conservation status (according to the IUCN threat categories, IUCN 2001) , and a distribution map based on data obtained from revised herbarium specimens and reliable literature sources.
Material and methods
Collections from Herbarium Willdenow (housed at the Botanic Garden and Botanical Museum Berlin-Dahlem, Freie Universität Berlin as the separate collection B-W; e.g. Hiepko 1972 ) and from several other major herbaria (see Acknowledgements for a full list) were revised to locate type material. Additionally, online databases of herbaria or virtual herbaria were reviewed, as well as the GBIF Data Portal (Global Biodiversity Information Fa- Altogether, more than 150 specimens of Tetroncium magellanicum were studied. Specimens that were only seen as a scan or photograph are marked with "[image!]" in the list of specimens seen below. A lectotype for the name of this species is designated here according to the International Code of Nomenclature for algae, fungi, and plants (ICN, McNeill & al. 2012 ; Fig. 3C ).
Information given on labels of historic specimens is usually limited, and important specifications such as (exact) collection dates or localities are often missing. Primary literature such as original travelogues of expeditions and secondary literature was consulted to decipher, verify and -wherever possible -complement available label information. Godley's accounts of botanical exploration of the Southern hemisphere (Godley 1965 (Godley , 1970 were especially valuable in this respect. Furthermore, the following online resources were used: Taxonomic Literature II (TL-2, Stafleu & Cowan 1976 -1988 and supplements) , JSTOR Plant Science Collection of Plant Collectors (JSTOR Plant Science 2010 -) and the HUH Index of Botanists (Harvard University Herbaria 2011 -).
The distribution map was created using georeferenced localities obtained from revised herbarium specimens and reliable literature sources. Georeferencing of localities was facilitated by the use of electronic gazetteers such as GEOnet Names Server (GNS 1994 +), GeoNames (2012) or Google Earth (Google 2012), and the map was generated using the EDIT mapViewer (2012). (Willdenow 1808) .
Results and discussion
Little is known about the identity of Cathanthes Rich., a name established only seven years after Tetroncium by Richard (1815 (Richard 1815) . Kunth (1841) and Hooker (1843) cite Cathanthes as a synonym of Tetroncium. This statement seems well supported by the few characters noted in the protologue as Tetroncium is the only dioecious taxon in the group, and possesses reflexed female flowers and fruits. No Cathanthes species were described later and no specimens bearing this name were found. Buchenau (1868 Buchenau ( , 1903 and Micheli (1881) mention "Catanthes" as a synonym of Tetroncium. This is most probably the result of a spelling error. 
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Notes -Material of Tetroncium magellanicum located in Herbarium Willdenow comprises two sheets placed in one of the typical blue folders of this historic collection. They are labelled "T. magellanicum 1" and "T. magel lanicum 2" (B-W 17531-01 0 and B-W 17531-02 0). This material clearly matches the details of the protologue, the label attached to the folder gives the locality as cited above and the designation "Triglochin reflexum" written in Willdenow's hand (Fig. 3A) . The name "Tetro ncium magellanicum" and the literature reference written on this label on the folder was later added by D. F. (Fig. 3B) .
It seems certain that both specimens were in the hands of Willdenow. Therefore, a lectotype has to be designated. The first of the two sheets in Herbarium Willdenow consists of a female and a male plant. In contrast, only a male plant is mounted on the second sheet. However, the latter bears an additional label reading "Triglochin mag ellanicum" written by Willdenow himself (P. Hiepko, pers. comm.; Fig. 3C ) and it is therefore chosen here as lectotype (B-W 17531-02 0). The other specimen is an isolectotype.
The lectotype and isolectotype at B are available online as high-resolution images through the Digital Herbarium (Röpert 2000 +). Duplicates of Commerson's collection of Tetroncium magellanicum (representing isolectotypes) were found in BM, C, G and P. Most of these isolectotypes (and further historic material mentioned below) are accessible online via JSTOR Plant Science or the collection databases of the herbaria, respectively.
Label information of the type material in B does not include a collection date or a locality apart from Fretum Magellanicum. However, labels attached to one of the isolectotypes present in Paris (P01759004) give further information on the date and locality where it was collected. The inscription "Xbri 1767" indicates that the material was collected in December 1767. This is confirmed by the fact that the passage of the Strait of Magellan lasted from December 1767 to January 1768 (Bougainville 1772) . Several labels list localities where the species was found in the Strait of Magellan: "Baye française, Baye Bougainville, Port Galant & in Sylvis Commersonianis", "In alpibus Commersonianis, Port Bougainville". However, it remains unclear in which of these precise localities the material was collected.
The label on the isolectotype of Tetroncium magel lanicum in C was written by M. Vahl (information from P. Wagner via O. Seberg/G. Petersen, pers. comm.), the botanist who sent the material to Willdenow. A specimen located in the Herbier Genève (G00098732) and another in the Herbarium HAL (HAL0109729), both annotated as type material (by R. R. Haynes & L. B. Holm-Nielsen in 1985 and by N. Tkach in 2010, respectively) could represent further isolectotypes. However, in both cases the source could not be identified with certainty and the spec- imens are therefore not listed as isolectotypes until further evidence becomes available. Further sets of material collected during Bougainville's circumnavigation were distributed to several other herbaria (Stafleu & Cowan 1976 -1988 which accordingly might house further type material of Tetroncium.
"Triglochin reflexum" was used as a provisional name by Vahl and was not validated by later publication. -Hooker (1843: t. 534; 1847: t. 128, fig. 6 ); Correa (1969: 36, fig. 15 ).
Illustrations
Description -(based on own observations and measurements of herbarium material and partly on Hooker 1847; Buchenau 1903; Moore 1968 Moore , 1983 ; see also Fig. 6 ) -Perennial, rhizomatous, glabrous herb, 5 -25( -35) cm tall. Rhizome ascending, up to 20 cm long, 2 -4( -6) mm in diameter, producing aboveground stems towards the apex. Stems ascending or erect, branching near base, densely covered with brown leaf remains at base and with leaves towards apex. Leaves distichous, equitant, simple, linearensiform (sword-shaped), acute, (15 -)20 -100( -120) × 1.5 -3 mm, rigid, coriaceous, with basal sheath but without ligule or auricles. Plants dioecious, scapose; scapes erect, 25 -200( -250) mm long. Inflorescences terminal, dense, c. 10 -50 mm long, ebracteate spikes of up to 30 flowers; pedicels very short (c. 0.5 mm) or absent. Male flowers: tepals 4, yellowish with reddish brown spots, concave or conchiform, broadly ovate, acute or subobtuse, 1.2 -2 × 0.5 -1.5 mm. Stamens 4, inserted opposite tepals and at their base, (sub)sessile; anthers yellowish, extrorse. Female flowers: tepals 4, as in male flowers but narrower, ovate to ovate-lanceolate. Car pels 4, subulate, fused from base to about ½ their length, with 1 basal anatropous ovule per carpel; styles divergent. Fruits 4-locular (or possibly unilocular with incomplete septa), dry, indehiscent, reflexed, reddish brown, narrowly conical, with long persistent beaklike styles, 4 -8( -10) × c. 1 mm, smooth, usually 1-seeded through abortion of 3 ovules. Seeds anatropous, brown, narrowly ovate, endospermic (Hooker 1847; Shaffer-Fehre 1987) . Pollen dispersed in monads, subspheroidal, inaperturate, medium-sized, exine reticulate (Kupriyanova 1948; Grayum 1992) . Chromosome number unknown.
Tetroncium differs from the other genera of Juncaginaceae mainly in its dioecy and flower merosity (dimerous vs. trimerous in Triglochin and Cycnogeton). Further differences include seeds with endosperm, the general habit, as well as leaf form and structure (ensiform, rigid and coriaceous in Tetroncium vs. semiterete, ± succulent in Triglochin and flattened, strap-shaped, ± spongy in Cycnogeton).
Note -Willdenow (1808; Fig. 2 ) as well as Hooker (1843) erroneously described the flowers apart from the gynoecium as trimerous instead of dimerous. This was clarified by Hooker (1847; see also Fig. 6 ) and later discussed by Buchenau (1882) . Further morphological and developmental studies are needed to examine flower and fruit structure in more detail.
Distribution -The distribution area of Tetroncium mag ellanicum comprises mainly southern South America (Patagonia and Tierra del Fuego) northwards to c. 40° S in western Argentina and to c. 37° S in Chile (Fig. 4, 5) . Collections from Parque Nacional Nahuel Huapi in the Andes (Argentina) as well as Parque Nacional Nahuelbuta and Parque Nacional Chiloé in the Chilean Coastal Range represent the northern limits of the distribution of the species. It is also distributed in the Falkland Islands (East and West Falkland) but is absent from the Lafonia region of East Falkland probably due to summer drought there (Broughton & McAdams 2005) . Furthermore, Tet roncium is found on Gough Island in the South Atlantic Ocean (Wace 1961; Groves 1981) but is not known from the other islands of the Tristan da Cunha group (N. Gremmen, pers. comm.). Fig. 4 and 5 give the first detailed maps of localities representing the known distribution area of the species. Previously, only a map showing a rough outline of the distribution area (without Gough Island, Camp 1947 ) and a map limited to Tierra del Fuego (Moore 1983 ) had been published.
Habitat and ecology -Tetroncium magel lanicum is found in different peatland types, especially Sphagnum bogs and cushion bogs. These peatlands are part of the characteristic vegetation sometimes termed Magellanic moorland (e.g. Moore 1983; Arroyo & al. 2005 and references within). T. is common in continental bogs dominated by Sphagnum magellanicum Brid., where the moss forms orange or reddish carpets or hummocks (Fig.  1A) . Tetroncium magellanicum predominantly occurs in wetter parts of the peatlands and is frequently found accompanied by, e.g. Carex magellanica Lam. (e.g. Kleinebecker & al. 2007 Kleinebecker & al. 2007; A. Vogel, pers. comm.; B. Ruthsatz, pers. comm.) . In a transition zone both peatland types intermingle or occur mosaic-like side by side (Kleinebecker & al. 2007 ). Tetron cium is also frequent in this S. magellanicum cushion plant mixed type and along a moisture gradient in all three types (Kleinebecker & al. 2007 ). Highest frequencies were, however, recorded from S. cuspidatum Ehrh. ex Hoffm. hollows (exclusively found in continental Sphagnum bogs and Sphagnum-cushion mixed bogs) and wet S. magellanicum carpets often surrounding hollows of continental bogs (Kleinebecker & al. 2007) .
Habitats belonging to the Magellanic moorland are continuously distributed from the extreme south of the continent to around 43° S in Chile and from sea level to above treeline (Pisano 1983) . Tetroncium magellani cum is not only known from most parts of this region but also from outlying areas of moorland vegetation occurring further north, e.g. in the Cordillera de Piuchué (Chiloé Island) and the Cordillera de Nahuelbuta, both in the Chilean coastal range (Ruthsatz & Villagrán 1991; Arroyo & al. 2005; see Fig. 4, 5) .
In southern Chile, Magellanic moorland occurs together with subantarctic evergreen forest dominated by Nothofagus betuloides (Mirb.) Oerst. (e.g. Dusén 1903; Ruthsatz & Villagrán 1991) . Further east such peatlands can also be found in the transition zone to deciduous forest dominated by N. pumilio (Poepp. & Endl.) Habitats on the Falkland Islands are bogs, dwarf shrub heath and acid grassland (Moore 1968 (Moore , 1983 ). On Gough Island Tetroncium magellanicum is one of the few abundant flowering plants found in high-altitude bogs, i.e. Sphagnum-dominated peat bogs above 600 m (Wace 1961; N. Gremmen, pers. comm.) .
The species is usually found from sea level to about 500 m. Higher altitudes of up to 1300 m are only recorded from the northernmost part of the distribution area (e.g. Parque Nacional de Nahuelbuta, Ricardi 5697 & Marticorena, CONC; Zuloaga & al. 2008) .
Tetroncium is predominantly found in wetter sites and tolerates frequent and prolonged periods of inundation. Sometimes only upper leaves and inflorescences emerge from the water.
Patagonian bog ecosystems are characterized by extremely nutrient-poor conditions and Tetroncium magel lanicum appears to be highly efficient in nutrient acquisition (Schmidt & al. 2010 ).
Phenology -Flowering and fruiting in summer, mainly from December to January (sometimes to April). The species is probably wind-pollinated as are most other species of the family. Fruits of Tetroncium magellanicum are indehiscent (pers. obs.). Their long, rigid appendages formed by the persistent styles might serve dispersal by animals such as birds. However, pollination as well dispersal mechanisms have not been directly observed. Male and female plants can grow intermingled (see, e.g. specimen James 1500, BM, SI) but unisexual populations can be also separated by some distance (R. W. Woods, pers. comm.). This implies that T. magellanicum is able to reproduce vegetatively, probably through regeneration from rhizome fragments.
Proposed IUCN conservation status -Least Concern (LC).
Tetroncium magellanicum is relatively widespread in southern South America, locally abundant, and not under immediate threat. However, as in the Northern Hemisphere, peatlands in the Southern Hemisphere are increasingly threatened by drainage (e.g. for urban development or road construction) and other land use changes, in particular peat mining. In recent decades, the number of peat extraction sites has risen continuously especially in Tierra del Fuego, and further extraction permits have been issued (e.g. Blanco & de la Balze 2004 , Iturraspe & Urciuolo 2004 Grootjans & al. 2010; A. Vogel, pers. comm.) .
Tetroncium magellanicum is not confined to continental Sphagnum bogs, which are most affected by this growing trend in peat extraction, but also occurs in oceanic cushion bogs, which are protected to a higher degree. Nevertheless, conservation assessments might become more important in the future, especially on a regional scale.
Fortunately, a relatively high proportion of southern South American wetlands are protected as part of National Parks or National Reserves (e.g. Parque Nacional Tierra del Fuego in Argentina, Bernardo O'Higgins National Park and Cabo de Hornos National Park in Chile). However, protection of different peatland types is unbalanced, and Nothofagus forests further north in the coastal range containing disjunct areas of peatlands have been reported to be under threat (Arroyo & al. 2005) . Further threats to fragile wetland ecosystems include the introduction of non-native species and tourism.
Gough Island is recognized as a nature reserve and an ordinance entitled "Conservation of Native Organisms and Natural Habitats (Tristan da Cunha) Ordinance 2006" which replaced the previous conservation ordinance from 1976 gives protection to all native plants including Tetroncium magellanicum. The island was also inscribed to the UNESCO World Heritage List in 1995 (modified in 2004 as part of the Gough and Inaccessible Islands World Heritage Site. Nevertheless, threats to the island's ecosystems are not to be underestimated and include (further) introduction of non-native species and climate change (e.g. Jones & al. 2003; Middleton & Kleinebecker 2012 
MJG).
Note -Specimens with the abbreviation "T.B.P.A." and a number were collected during the project Transecta Botánica de Patagonia Austral (Boelcke & al. 1985) .
